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(57) Abstract: A method for producing noble 
metal-magnetic metal oxide composite particles 
is characterized in that magnetic metal oxide par- 
ticles are dispersed into a liquid containing no- 
ble metal ions or metal ions which form such a 
magnetic metal oxide are added into the liquid, 
and then the liquid is irradiated with ultrasonic 
waves, ionizing radiation or ultraviolet light A 
noble metal-magnetic metal oxide composite ob- 
tained by such a method is also disclosed. With 
this method, a desired composite can be stably 
mass-produced at high yield. The thus-obtained 
composite is useful particularly in medical fields. 
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sg*&H2(««i : 20 , mm-. mmttmttmm) iz?K?o 

2 0=37-38#afi(^iS^^nfeo £©;i£fr£>, ^fP^^teU &£;IWr<5 £© 
(4-3) jtj&Mlt^^M (TEM) 

^mmm^mnm- (mib (3) i i^^tc tTiitfc & ©) ©TEMf^fc £ &m 

15 ^K«rEl3(^50000f&^T*i^)^J:rX4(^100000iCTli^)^^To 

*$fe^&J5nm) ^#^iB^$nTV^feCDTfe^>^t^e>^T^^o IP^> 
Fe 2 0 3 ^- / %lT<D±^ £ teu ^5-1 00nm©$gffl D> ^OT^^fc&tonm 

Fe 2 0 3 ^- / S^mffiSfc** b TcTO t^oTVi§, £U$lC5*S nSTEM*R«^« 
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10 #misit&^s&¥&mms.. xmmm^^mxit, Newj.chem., 

1998,pp.1239-1255#ES) (C2pDT, TOJ;5i:lTMlfco BPt3, ifi* 
%PVA7X^^50mL4 I \Z, HAuCI 4 8.5mg43 i^2-^D/1 / — ;V0.472mL^*n^.75:7K 

ft&smtu M7K^Sr^^xM/t-rT;nf>(^*7omOJciirA^ e:nta» 
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nT UteH d i 6 , Au^~ / «[tPM©»'&«J: D t> Au^- J t Fe 2 0 3 ^ J 

15 SI»J3 

bt r mmmz «t d ^s^j^tsmh* d © t> ©^ msg^H © o> t iwj 
^nrc^mmmm L (DTEMmm\z^^m^^Mmm5oooo\zxmm)^m6\z 

20 ^T. KBKsRSns^tK ¥^fe^^J140nm©Au^-y^LW^LTV^ 
CtM^ftfc, Hfcl, MAu^-7fe^©^Mfc#ic©Fe 2 03^-y^/&^'^bT 

&^m&Mmfrr2> z. iiifi^nrco 
25 $mm4 

MMMl © (2) fccfe^T, «tt^tmW»-?«23nm) ©&J3S£49.2mg^ 5 
39.4mg, 29.5mg, 19.7mg, 9.8mg&cM4.9mg©^n^ni£^ft2ii\ rlllf 
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frvmm \ztxTo miztejmttTzm&^s&Ta&mm&mffimitm 

U49.2mgtbfc«-g-©*§m*>^ffit* 17*. ^P49.2mg£&/B 

(8)«lttty IS^39.4mg£^ffl L&»£-©SN&T?fc 0 > (4) fcHKtt?- / tfc^P 
29.5mg£tefflL&«£©|§aiT* 9, (5)ttflBttt^-/lfc : ?19.7mg*«fflb&*&© 

©(4-3) £ITOteUTTEMfc:<fc5^JliR#£fT^ W&nfcfcgCOWW* 

£<&&^SB#© , 5-£©200 ©©^S^fcO^T, /^WOfef 

/200] xioo%)£^r„ 

(S.D.)tt^1.2nmtJti^6<j/h$^Ct^HJS^t^:ofe. IP^, u©^C<kD# 



WO 2004/083124 



PCT/JP2004/003137 



2 4 

49.2mg^ £> 4.9mg \zmt £ i£> r HflHI* Uf HQ S3i9M3^ & W t^fb $ -£5 

mMmi <d (4-3) tmmz uttem \z&%> ^mmB&n-D rc e 
m9\z^n^^, m3&£z$m4\z7ik-gnz>ffi%:£.-M}t-?z>h, ciwrat 

it bxi \zmua v x v>£ £ ^bj s & & „ 

10 

Hl»i|7 

cio^^e., ^»!ii©(3)<hiwiiifcLT^Bj^^(D^m^ 
o^x> ^-n^n7jc-eio^iRm{c^»!ii©(4-i) tmmizvxmytmfttir&ft 

20 ^14^fc^l/iX#e>nrc^^01i:|wHt^bTEI1O^-r (EHOf^ &±<D 
®«©^0.75~0.9^*3^^— gP^lllT^^) o 

mio(^$n^)igm^e»Bje^^:<i:^D, ^©^x^^nfe^H^^© 
^»ji^^b7t^n<hiwi#fc, ^y^<D^®y^x ; e>^iR^ 

25 T&ofco 
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10 (XRD)^frofeo 

#e>nfc^^B!2i|WIil^bT013}c:^-r (EI*. Au/FeaO^bT^) o ffi, 

® 13^«> mmi -cmm istt&mm&mttnxRomimsk m2\znzm ^ 

(D) £ Ail/ r -Fe 2 0 3 £ b X#f IBf £ <, 
15 S^^t^IiTtS. 

20 : NanoTek(3£ij£MI) Iron Oxide, Nanophase Technologies Corporation^ 
ffiM^m^ft&VX^ ¥±»^23nm) ^'JJSbfco 

1 fia%PVA7jc^^50mL^ fc, ±m (1 ) ©Mi&MMte^ J (^F±fe|^^ 
23nm) 16nr^ K 2 PtCI 4 1 0.4mg (Pt<h bT4.9mg) £7fctePdCI 2 • 2NaCI 7.4mg (Pd£ 
25 LT2.7mg), *J:^2-^D/V -^0.472mL^Jn^.Ti^^y tt^4MRJft*ii«b 

iM>^Xlii, ^$JU nn^^S^3kGy/h-e, a&#bfcj&*E>6R# 

rar^IWlfc mm „ r^M^#«^»Jit|Wj-^#ib^: 0 
^<LT, ^BJ^fe^ (PVr-Fe^a^^tXPd/r-FesOslt^ifei^) £#ffc£ 
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±fE (2) X%t>tlfcftWmz. Ctl&JR*bT^*35f9^«/WT;WK0^»A^ 
e>ffi&30mrm fc^QmmOnmmG mmmM^m : 445mT) fc<k 

(4-l)TEM^ 

TEM^jS&©teJ& * 01 4 (PV r -Fe 2 0 3 ^mfe^©^^) & <fc OT1 5 (Pd/ r -Fe 2 0 3 

1 5 msmfromG) iz^t, 

&)&£tfmi 7 (Pd/r -Fe 2 0 3 ^»»©*§<£) \zmt 0 

en e> ©#Hfcw*n*tt*j^ s , z. co^miz & xn e> ftfc#»K**fc?«, 
@#&2nm ©*i&«± / (pt £ & w:pd) ^tfttt y mrmm \Z&& 

Pd^t>^Tnfe&S^©^^*>©T*SJ:i:^e)56>i:^:ofeo 
(4-2)X^IMI«!l^(XRD) 

±B(3)T?^^i(M*©«tt^^©ffr5NtWte'3ViT, ^«ji©(4-2) tmmiz 

l/T, XRD«!jj££fTofc. 

25 «g*SBl2tlRlfiltc:bT018fc^-r. 

Hl8©±at4PVT-Fe 2 Q 8 «'&«lfc ; 3P©ie*Tf* D , TI?mPd/7-Fe 2 0 3 ^£-«i 
^©JfefTe&S. 
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49.2mg^ ?>4.9mg{C^b$i±, r ^flg#tNFK^3B#^^ £>6l$llflte2Mt; SitSEW 
50mL§ilbfc. 

# e>n^>7K^fcMfcNaBH 4 7K^{2mM)50mL^^T{Cjn^., # ZnfrkmW 
M^#Snfe^m^O^^m^lCNaBH 4 7X^^(2mM)50mL^it^T^jQ^, 
15 ^!l1©(4-3)i:lRiaiCbTTEMfccfc^^^^ffofeo 

01 9\Z^ $ n« iSSJil^ £> , #0!) fc* Fe 2 0 3 ^- J fe^M fclR/hfcAulfc^J&t 

20 &^£MbTV>5E£3&*HI5. ffi, Au^CD^tfc^g^lO^nmTfeS. 
Hfl6fl!l11 

*E»W2te*liT, m V^HAuCI 4 a^8.5mg (0.5mM) S 1 .7mg (0.1mM) Izttx. 
25 bTto 

/hJQAu^y&W^ftfflWf^nx* 0 , ^Au^-/^©^^[^^20nmT^ 
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15 jgfllgfllg. 

£<£>2t!l^te:Yoshiterii Mizukoshi, Kenji Okitsu, Hiroshi Bandow, Yoshio Nagata, 
20 Yasuaki Maeda, "Bunseki Kagaku" (Analytical Chemistry), Vol. 45, No. 4, pp. 327- 
331 (1996) fccfcOffofco 

: mmoi/D-c&D> mm um^mmmm (#) x&3„ rhuh it 

$fc(D£:J6_hiEfc::fe^X, Au^^-ym^^mitLfe^(^tt#M^#i^-y^ 
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5 23nm)49.2mg£&A, ffi-&bfc. ^<Z>^> HJS0i|(3) fcW«K:bT«^«ltfe, # 
&n§Wi^©^^^ViT> IIW01® (4-3) £H«fcbTTEMW*M£bfc. 

#e.nfcTEM^K*022^^-r o 
m^&m&tz z\t&-D Tb&L&fc&i- j t^^itt^itytTticfi^^n 

10 fe*?IMft«6tl5i:i:«i7?fit. 
Jfctfeflill 

#^5-34284^«fc|B«Sg2^ (^>lx.^W!)3#^) tfot, HAuCI 4 tK 

15 — )l0g/LS^W^250mL{CK 2 CO 3 SSP^TpH^^J9.7{'iSSm, 

1mU^©^T50^r4^SUT?1tTbTM^>K^ : &fTt>-&feo 
3S7cSJ5Sj^TlfeO«g»atK:^ViT, HJfi^!l1<3D(4-1) tl^lilfcLT^-W^® 

3£fc> ^Jfi^Jl©(4-2)*5ckrj?(4-3) tl^ffcLT, ft&nfc^^&XRDWj&fc 
«fc^TEM^*«^bfc. ^$nfeTEM^«^23^^fi*0T25§o £©0 

ffiffl*&0.6g/LK:, HAuCI 4 (7)a^^5X IO^^/LCAu 0.1g/O \Z^M (m^^^Oik 
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WO 2004/083124 



PCT/JP2004/003137 



it & <d ffi m 

n**t^f«sfctttiiw«ftjia»t52: • Beam 
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5 feo 

10. M^m^^>^rzUM^mm^^mT^mizm^^rc\tnmi^mm^m 

10 

12. ¥^fe^inm-1 Mm©^^m^b#/^^<tM^fe^M{C^^nfe^ 

^fe^i-soonmoft^M^-ys^^^s^D, att^wr^ct^^^-r^ii 

15 Mil 1 KSBS^JI&M • fl&tt&KRte&te^&H 1 . 

20 14. 1 izmm<Dm&m • itt^jg^btit^»i^i u >#-#^£<£>fg 
25 15. mm&, mm, u±y°#-, /\y^>> sas, ^y^H> & 

16. EXA* ^SrSK IDJI&MK*!, »*@^»J*fcttSeK*|!fS5[3SBlT*S8»^ 
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Fig. 4 
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Fig. 6 
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Fig- 8 
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Fig. 10 
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Fig. 12 
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Fig. 15 
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Fig. 16 
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Fig. 18 
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Fig. 20 
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Fig. 22 
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